In the context of increased awareness for complying with the multiple requirements for sustainable development, the stakeholders need to have the proper information for analyzing the corporate behaviors from various perspectives. Thus, the purpose of this research is to investigate and map the sustainability patterns of European companies at the beginning of 2019, in order to uncover valuable insights into the corporate sustainable behaviors. The Environmental, Social and Governance (ESG) performances of 1165 European companies were considered by applying the Kohonen neural network for clustering purposes at three main levels: (1) ESG overall level, including country and sectoral perspectives; (2) ESG thematic level; (3) ESG four-folded innovative level (stakeholder, perspective, management level and focus views). All three analyses carried out show a three-clustering solution-Lower, Middle and Higher ESG clusters. Most firms are top ESG performers and the companies with good ESG scores also have more related controversies. The results highlight the sustainability profiles of the examined companies. Firstly, the environmental and social priorities are preferred over corporate governance targets. Secondly, companies tend to implement a business-customized ESG approach for achieving organizational efficiency and competitiveness. Thirdly, there is a higher consideration of employees, external-directed measures, operational issues and process-orientation in the corporate ESG performance and development. The ESG approach of the European reporting companies is mainly mature, strategic and long-term oriented, aimed to increase the corporate competitiveness and to support the societal well-being altogether.
Introduction
The disclosure of corporate sustainability through integrated reporting and the enclosure of environmental, social and governance (ESG) criteria as part of the sustainable finance desideratum are topical concerns in mainstream academic studies, economic practice, and for European and other international policy makers and organizations [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] .
In line with these focal points, there are several entrenched ESG performance-related academic themes: ESG reporting, ESG investing and relationships between ESG conduct and corporate financial/economic performance [13] [14] [15] [16] . Typically, when approaching ESG performance, researchers concentrate on one or few economic sectors from a specific region or country (e.g., European basic
Literature Review
There is increased interest in identifying patterns of corporate sustainability, as companies are not only 'judged' by their financial performance, but also by their capacity to react to different environmental, social and corporate governance challenges. Additionally, the corporate integrated performance is supported by how well companies succeed in assimilating different sustainability criteria into their daily business practices on a customized basis. Analyzing the corporate sustainability patterns and classification by similar responsible conduct may offer valuable insights into how well companies thrive by changing their strategic orientations.
The following sub-sections of the literature review restate the role of ESG criteria in the context of sustainable development, emphasize the impact of various ESG components on the total corporate performance and justify the need for a structured ESG investigation through the use of clustering methods. These sub-sections provide the theoretical background for our in-depth investigation of ESG corporate behaviors at the European level.
Connecting Sustainability-CSR-ESG. ESG Reporting
Sustainable development is typically understood as a balance between the economic, social and environmental concerns [41] (p. 1408), with equal focus on present and future goals. While "sustainable development" (SD)/"sustainability" is identified as a broad concept to be mainly applied at the global, national or regional level (e.g., [42, 43] ), the operationalization of SD at the organizational level is best reflected in "corporate social responsibility" (CSR) or, more explicitly and easily to quantify, in "environmental, social and governance" (ESG) criteria to be fulfilled by companies in addition to their financial indicators. The transition from SD to ESG through CSR is also identified in the European Commission's Communication from 2002 regarding the contribution of CSR to SD [44] , where the integration of environmental and social matters in the wide-ranging business conduct of the companies lies in the heart of the CSR definition. The connection between CSR and ESG is explained by Miller (2018) [45] , which states that CSR refers to the overall commitment of a company to its various stakeholders and the related socially responsible behaviors, whereas ESG refers to the explicit criteria that could be used to assess the sustainability practices of the company. In brief, ESG is about "the criteria used to evaluate a company's commitment to CSR" [45] , and ESG performance is the most suitable method for measuring "the corporate sustainable performance" [46] .
The use of ESG data and indicators is a practical way of understanding CSR and integrating sustainability into corporate investment decisions (Sgambati, in Skroupa (2018) [47] ). Moreover, ESG is associated with the concept of "socially responsible investments" (SRI), while it also affects a larger After a consistent synthesis of studies related to the impact of ESG, Brooks and Oikonomou (2018) [15] concluded that the positive effect of ESG performance is lower than the negative effect of ESG neglect on the financial performance, because usually investors are more averse to risks than favorable to opportunities [55] . The conclusion of Brooks and Oikonomou (2018) [15] reiterates the need to analyse the different ESG components, even if the positive contribution of ESG is not always statistically significant to corporate financial performance. Therefore, the prerequisite of identifying sustainability patterns at country or industry level becomes even more stringent, since the stakeholders select their companies of interest based on corporate responsible behaviors towards specific ESG issues.
Unravelling ESG Behavior
The effects of CSR/ESG inputs may be difficult to assess because of the composite nature of the concepts (multi-dimensional constructs that highly influence each other) and their variate outcomes (different influences on corporate performance and stakeholders). The analysis of Thomson Reuters' Asset4 ESG sustainability index conducted by Jitmaneeroj (2016) [27] revealed that the ESG total score is influenced by both the direct effects of its four components (environmental, social, governance and economic pillars) and the indirect effects of their causal inter-relations [27] . The influence of these components is industry-specific and Jitmaneeroj (2016) [27] found the following descending order of their primary contribution to industry sustainability: social performance (the most important component for the majority of the economic sectors), environmental performance, economic performance and corporate governance performance (without significant importance in any economic sector) [27] .
When separating the environmental (E), social (S) and corporate governance (G) facets from the ESG scores, various studies found that the impact of the three dimensions on the corporate financial/economic performance of the companies is dissimilar [22, 49, 52, 67, 68] . This finding supports the need for customizing the sustainability efforts of the companies according to the business context [7, 67, 70, 73] , as the impact of ESG components significantly varies across countries and sectors or industries [4, 30, 73, 74] . The ESG contributions should be particularly directed towards the matter(s) that is/are generating the highest increase in the corporate value and economic-financial performance [71, 75] . Some examples are stated by Amel-Zadeh and Serafeim (2018) [4] : dealing with climate change and resource use/efficiency (environmental pillars) in the energy sector, emphasizing the corporate policies related to business partners and suppliers (social pillars) in the consumer and retail sectors or stressing proper corporate governance policies and board management issues (governance pillars) in the financial sector [4] . On the contrary, the corporate support equally directed towards all ESG components is not considered an efficient strategy [75] , because the impact of each component seems to be more effective depending on the country, sector/industry, local business conditions and company size and strategy. Moreover, as pointed out by Porter et al. (2012) [71] , the aggregation of some ESG indicators or dimensions is not always relevant to be included in the business strategy. The need for a focused ESG approach emerges because companies have limited resources to allocate between their inter-related sustainability objectives [27, 70] .
Some examples are provided below regarding the different impact that various ESG components have on the corporate financial performance. This outline is about how companies group and how they vary according to their preference for certain sustainability issues. The need for identifying in detail the pattern of ESG involvement is justified by the diverse findings achieved in the literature.
Nollet, Filis and Mitrokostas (2016) [23] and Velte (2017) [68] found that the corporate governance component has the strongest contribution to improved corporate financial performance, partly due to its positive influence on shareholders and/or the long tradition of corporate governance reporting. In a study developed for the Korean market, Han, Kim and Yu (2016) [22] showed that the corporate governance performance was positively related to financial performance, the environmental performance was found to be negatively related to financial outcomes and the social performance had no statistically significant impact on the financial results. Analyzing Korean companies as well, Yoon, Lee and Byun (2018) [52] confirmed the positive contribution of corporate governance to corporate Sustainability 2019, 11, 3276 6 of 41 value especially for the large companies. Using an international sample of investment and fund managers, van Duuren, Plantinga and Scholtens (2016) [37] (p. 531) found that the professional asset managers appreciate the governance component the most out of all three ESG dimensions, as a good indicator of the management quality.
Regarding Nordic countries (Sweden, Finland, Denmark and Norway), the empirical results of Dahlberg and Wiklund (2018) [50] showcase that the environmental component has the highest impact on financial performance, as the ecological issues are very relevant for investors in these countries. Sassen, Hinze and Hardeck (2016) [66] used a broad sample of European companies and applied a different view regarding corporate value, which was based on decreased risks instead of higher financial outputs. Their results revealed that social performance significantly contributes to decreasing the companies' risks, followed by environmental performance. The same impact order of ESG components on the corporate economic performance was exposed by Sila and Cek (2017) [67] for a set of Australian companies: high influence for social performance, medium influence for environmental performance, and almost no influence at all for governance performance. For the Brazilian case, Miralles-Quirós, Miralles-Quirós and Valente Gonçalves (2018) [49] noted that the environmental component (for companies not included in environmentally sensitive industries) and the social and corporate governance components (for companies in environmentally sensitive industries) are the ones that render positive and significant results. The influence of industries in determining the environmental, social and corporate governance contributions was investigated in the literature from different perspectives [27] .
The topic of the ESG controversies related to environmental, social and governance issues was investigated in the literature because of the assumed negative impact that the ESG problems or weaknesses may have on the corporate financial results and the need to deal with them. De Franco (2018) [38] (p. 2) empirically proved that strong controversies ("failures of a company to address and mitigate associated risks") negatively affect the financial performance from the investors' perspective. This effect was confirmed only for European and US stocks, while an opposite result was achieved for the Asia-Pacific region, where a lower number of controversial stocks were examined [38] . The ESG controversies are usually based on public or media disclosure of ESG-related corporate scandals, and Aouadi and Marsat (2018) [18] interestingly found a positive impact of ESG controversies over the firm value, which could be associated with an increased corporate visibility but not a higher appreciation of the company.
Cavaco and Crifo (2014) [21] explored the corporate complementarity-substitutability of ESG dimensions and found that responsible corporate behavior towards employees, customers and suppliers (social and business dimensions) may contribute to strengthening of financial performance, but mutually supporting the environment and the customers and suppliers (ecological and business dimensions) may be detrimental to financial performance because of the relationships between the stakeholders involved. The results of Cavaco and Crifo (2014) [21] -for European firms-reinforce the need for specialization and synergies in corporate responsible involvement for rendering the best financial performance.
The rather contradictory results that were achieved on the contribution of ESG components to the enhancement of financial performances are due to the differences between investigated countries, as well as variances in applied methodologies [67] . For instance, the differences between countries are pointed out by Dahlberg and Wiklund (2018) [50] (e.g., Korea versus Nordic countries), while the methodological variances appear both for data collection and data processing (e.g., issues related to ESG data reporting, comparability, quantification, reliability, suitability and cost efficiency were identified by Amel-Zadeh and Serafeim (2018) [4] ). From a methodological perspective, Kasem, Trenz and Hřebíček (2014) [76] presented two methods for assessing corporate sustainability and ESG decision-making, depending on the equal or different impact that ESG indicators and dimensions have on corporate financial performance. Moreover, Kasem, Trenz and Hřebíček (2014) [76] proposed the use of neural networks (e.g., Kohonen self-organizing map) for ESG clustering, as a new method of sustainability assessment and classification of a large set of ESG indicators. 
ESG Clusterization
Clustering based on CSR or ESG performance has been rarely used in the specialized literature, but it is seen as an increasing trend in the context of sustainable development and organizational sustainability. For example, the clustering solution was applied by Jamali, Sidani and El-Asmar (2009) [77] in order to advance on the role and impact of CSR. They conducted a cross-cultural empirical study on three countries in the Middle East (Lebanon, Syria, and Jordan) and they emphasized the four clusters related to managerial attitudes towards CSR.
The cluster analysis was also used by Afonso, Fernandes and Monte (2012) [41] for grouping nineteen Portuguese top companies by their social performance (CSR) and then investigating the (cor)relation between their social and financial performance. The results outlined the existence of three CSR clusters (High, Medium and Low CSR) and the positive relation between CSR and financial performance was not confirmed, but the 'middle path' was reinforced instead: the Medium CSR group of companies had the best financial performance in terms of ROA (return on assets) and ROS (return on sales).
Cluster-based research conducted by Ortas et al. (2015) [20] showed that the national and institutional contexts-as complex aggregations of economic, social, political, legal, cultural etc. factors-influence the ESG performance of companies that act differently regarding the main sustainability issues. The authors analyzed the ESG performance of a series of sustainable companies in Spain, France and Japan, and a two-cluster solution was emphasized: the companies in Spain and France had relatively similar behavior and they were rather inclined to support social and corporate governance issues (European group), while the Japanese companies were more devoted to environmental issues (Asian group).
In Jitmaneeroj (2016) [27] the clustering research is centered on analyzing the ESG performance and the relations among ESG components. International companies are grouped through expectation maximization (EM) clustering within each of the Thomson Reuters economic sectors. The employed variables are initially the four TR ASSET4 pillars (environmental, social, governance and economic) and afterwards their components. Further, the author analyzes for each sector the causal directions among the ESG scores used in the clustering solution.
The correlations previously presented in brief between different components of ESG and their dissimilar contribution to corporate financial performance reaffirm the need of a structured and more refined investigation of mapping the companies according to their sustainable behaviors. In view of the above-mentioned research and methodological considerations and as previously stated, the aim of our paper is to strategically disclose sustainability patterns in ESG clustered companies at the European level and not to identify correlations between ESG and corporate financial performance.
Research Data and Methodology
The present research is developed around the original analysis for mapping the sustainable behavior of European companies by applying a Kohonen neural network. An unsupervised learning method is used in order to reveal homogeneity structures in a suite of environmental, social and governance data. Our intent is to explore and discover new ESG knowledge by uncovering sustainability patterns, making the chosen model highly suitable for the present research. While obtaining a topological panorama of the original sustainability entry variables displayed as a grid of neurons, we simultaneously account for nonlinear statistical connections between the ESG dimensions [78, 79] .
Our research objective consists of analyzing the European corporate sustainable conduct. Therefore, the set of records used covers all ESG reporting companies-selected from the Thomson Reuters (TR) EIKON database-that are simultaneously headquartered in Europe (as depicted in Table 1 ) and listed on a stock exchange pertaining to this region, as defined by the aforementioned data provider. Table 1 presents a sectoral analysis of the ESG reporting/transparency degree for the companies recorded in TR database and headquartered in Europe at the beginning of 2019. With an average of only 10% of the companies voluntarily engaged in ESG reporting, the analysis is not aimed to be extrapolated to all companies in Europe, but to reflect the sustainability patterns of the European business entities dedicated to reporting about their environmental, social and governance performances. Moreover, there are sharp differences in the ESG transparency between the ten economic sectors: the Telecommunication Services lead the ranking with a share of around 31.5% of the companies involved in ESG reporting, while, at the opposite end, only roughly 6.5% of the Technology firms report on their sustainability efforts. We removed 79 companies listed on a non-European stock exchange of the total of 1244 ESG reporting business organizations headquartered in Europe in order to achieve our entirely European sample. For the remaining of the article, the investigated firms will be simply called "European companies". Our final research sample (as of 11 January 2019) includes 1165 European corporate entities that are not equally dispersed between countries and economic sectors. For instance, there are European countries not represented at all in the sample (e.g., Romania, Bulgaria), since no company head-quartered in those countries has recently reported on its ESG performance according to the TR database. For a more profound insight into the companies' reporting pattern, please refer to Table 2 , which displays the allocation of companies by countries (28) and by market-based economic sectors (10) . The companies from UK dominate the sample, followed by those from Germany and France. As for the economic sectors, the Financials clearly leads the sample, while the Telecommunication Services and the Utilities seem to be the laggards of ESG reporting when strictly counting the number but not the share of the reporting business organizations.
The data collected from TR EIKON represents the most recent ESG available information computed by TR according to the published reports of the companies at the moment of the analysis: the ten ESG categories scores; the Environmental, Social and Corporate Governance aggregated scores based on the previous ten categories; the ESG scores; the ESG Combined scores (the ESG scores adjusted with the controversies scores); and the ESG Controversies scores [63] .
The neural network algorithm is employed as a means of grouping the European companies into distinct clusters according to their ESG achievements. An overall exhibit panel reflects different profiled sustainability clusters. Specifically, the ESG entry data forms input vectors that, while presented to the neurons of the input layer, are transmitted to a two-dimensional map space also consisting of neurons, generally known as the output layer. The clustering result resides in a self-organizing map-SOM (the output layer of neurons) that accounts for different groups of the analyzed records. The foundation of this method is a competitive learning process among the neurons (nodes) of the output layer for "winning" the entry records. By employing the Euclidean distance, based on the value comparison of the ESG variables and the centers of the output nodes, the companies will be assigned to a cluster encompassing similar records through training the model and adjusting the weights ("strengths") between the neurons in the input and output layers [78] [79] [80] [81] [82] [83] . 5  3  4  5  9  2  7  5  3  0  43  NO  2  1  3  8  4  0  2  0  1  0  21  PL  2  4  2  4  12  0  2  1  1  4  32  PT  2  0  2  1  1  0  0  0  2  1  9  RU  10  0  2  10  5  0  0  0  4  5  36  SE  8  12  3  1  15  4  22  4  2  0  71  UA  0  0  1  0  0  0  0  0  0  0  1  UK  28  72  24  18  116  15  72  16  5  8  374  Total  111  182  75  74  301  66  204  61  45  46  1165 1 The countries (and * dependent territories) included in the analysis are: AT = Austria; BE = Belgium; CH = Switzerland; CY = Cyprus; CZ = Czech Republic; DE = Germany; DK = Denmark; ES = Spain; FI = Finland; FR = France; GI = Gibraltar *; GR = Greece; GS = Guernsey *; HU = Hungary; IE = Ireland; IM = Isle of Man *; IT = Italy; JS = Jersey *; LU = Luxembourg; MT = Malta; NL = Netherlands; NO = Norway; PL = Poland; PT = Portugal; RU = Russia; SE = Sweden; UA = Ukraine; UK = United Kingdom.
Our three-part unfolded research reveals the topology of the corporate European ESG performance and employs the following input fields of the new ESG scores of TR EIKON in the Kohonen model:
1.
The three ESG pillar scores (Environmental-ENV_S, Social-SOC_S and Corporate Governance-GOV_S)-for mapping the total ESG performance in European companies, as a general composite picture of its three main dimensions; 2.
Eight out of ten ESG categories scores (Resource Use, Emissions, Environmental Innovation, Workforce, Human Rights, Community, Product Responsibility and CSR Strategy)-for representing a theme-based European ESG behavior; 3.
A set of scores reflecting various ESG approaches that we computed based on the ten Thomson Reuters ESG themes (as explained in Table 3 )-for drawing a panoply of innovative views on the ESG conduct at European level.
The proposed ESG composite indicators (exposed by various ESG approaches) were introduced in order to provide a solution to the increasing need of the companies to consider the sustainability criteria from a strategic and focused perspective rather than from an integrated and broad outlook. The business-related investigation of the European ESG corporate behavior was customized in this paper by using a four-folded approach for the clustered companies:
• ESG Stakeholder View-Identifying the main groups of beneficiaries targeted by the responsible actions of the companies for finding the favorite corporate orientation in terms of stakeholders; We designed all four ESG approaches in order to answer to specific ESG investigation needs for pattern identification. The allocation of the ESG categories in each ESG main component reflects our perceptions regarding the investigated issues. We used a similar methodology to Thomson Reuters when computing the four ESG views. Table 3 presents in detail the four ESG innovative indicators.
We also proposed and calculated a computed variable (ESG.Combined_A) to reflect the controversies impact on total ESG score, as an average between ESG_S and ESG.Controversies_S.
The descriptive statistics of the variables exhibited in Table 4 reflect that the companies included in the final sample are, on average, higher ESG performers, with mean scores above a 50-medium threshold. Moreover, on average, they seem to be more performant on the Environmental component and less on the Corporate Governance one. The thematic ESG perspective conveys the highest average performance for the Human Rights constituent and the lowest for the Management one. The lower propensity towards corporate governance actions and the higher tendency to emphasize environmental and social accomplishments noticed for the European companies is partially supported by the characteristics of the regional market. As for the innovative ESG approaches, the companies achieve the highest average score for the ESG component related to employees (ESG.Em_S) of the ESG Stakeholder View, and the lowest average score on the image edge through the communication oriented ESG score (ESG.Co_S). This final trait is a result of the ESG Controversies component, that also reflects a lower than 50 average score and is included in the ESG.Co_S. The comparison of the medians illustrates a rather similar situation as in the case of the mean values, with fairly equivalent edges for the total, thematic and innovative ESG approaches. The skewness and kurtosis coefficients indicate that the sample data is, generally, not normally distributed. The European companies indicate uniformity in ESG performance, having high mean and median values on the ESG scores. Investigating on this ESG behavior, our research relies on the main advantages of the Kohonen neuronal network. The first one revolves around the ability to incorporate the nonlinear connections between the clustering variables and to reduce this ESG multi-dimensional space to a two-dimensional grid. The visualization of the companies is thus simplified, as they are displayed on the map by their relative sustainable conduct resemblance. Further, SOM is generally presented as more accurate in categorizing most of the cases accordingly into their fitting cluster in comparison with other clustering methods (e.g., k-means, expectation maximization clustering) [84] (p. 324).
We also designed an ordinal variable controversies-related (ESG_RE) based on the ESG Controversies Score of Thomson Reuters, whose architecture reflects three levels of exposure to ESG risks: higher exposure, lower exposure and no exposure, as presented in Table 5 . Since the companies are to be investigated as well according to their negative externalities exposed in the mass-media, the ESG_RE variable is further used to map the exposure to ESG risks and performances altogether within the general analysis. Before profiling the analysis of training the Kohonen neural network, all the input fields were standardized as requested by computing the z-scores for the ESG variables. The research results, including the figures and tables, were obtained by employing the SPSS IBM Modeler and Statistics programs.
For each set of ESG scores, there were 70 clustering models trained with the Kohonen algorithm accounting for different sizes of the SOM (width-up to 10 and length-up to 7). In terms of building settings, the default values of the IBM SPSS Modeler (linear learning rate decay, neighbourhood-2, initial eta-0.3, cycles-20, neighbourhood-1, initial eta-0.1, cycles-150) were employed. Several features were considered in order to select, validate and profile the clustering models, as reflected in the specialized literature [82, 85, 86] .
With the purpose of accounting for at least a 'fair' goodness-of-fit of the grouping, a value of minimum 0.2 of the silhouette measure of cohesion and separation was accepted (the higher values being preferred), while the predictor importance was considered to be approximately around a value of at least 0.2 and the ratio of sizes of the largest cluster to the smallest cluster lower than 2.
The Shapiro-Wilk test reflected the abnormal distribution of data in each group, so the ESG clustering results were validated both internally and externally by employing non-parametric tests. Specifically, the original fields (the ESG grouping data, the ESG scores, the ESG combined scores and the ordinal variable reflecting the controversy edge) were used to investigate the statistically significant difference between the ESG clusters through running the Kruskal-Wallis (KW) and/or the Jonckheere-Terpstra (JT) for ordered alternatives rank-based non-parametric tests. The latter of the two also accounts for a statistically significant ordered pattern of the clustering solution [87] , apart from displaying significant differences between independent groups (reflected in rejection of the null hypothesis of the same distribution across the categories of the various ESG clusters and through the pairwise comparison analysis).
Additionally, at visual inspection, all the distributions of the inputs for the KW and JT non-parametric tests were generally found to be the same, very similar or similar. Consequently, the results of the ESG research are reflected mostly by their medians. Contrasting with this, for the analysis regarding the total ESG performance (mainly, the ESG_S) across countries within and between clusters, the results will reflect the interpretation of the KW test so as to epitomize the dissimilar distributions of the ESG_S.
Complementary, for a thorough and comprehensive analysis within and between clusters, some non-parametric statistical tests were performed for the ESG variables that either were statistically significant predictors in each neuronal analysis or significantly differentiated across the ESG Kohonen groups, according to the necessary comparisons: the Related Samples Sign Test (when asymmetrical distributions, but low number of ties were found), the Wilcoxon Signed Rank Test or the Friedman Test. This examination was run to account for significant median difference among the compared ESG performance variables or for differences in the distributions of these variables. To explain the contrasts between and within samples (clusters), the pairwise comparison analyses were conducted through the Dunn procedure with Bonferroni correction. We also followed Laerd Statistics (2015, 2017) [88] [89] [90] [91] [92] [93] for the non-parametric analysis.
Results and Discussion
The main results of the analysis advance on the three research directions, revealing six different corporate European ESG displaying panels. The silhouette measure of cohesion and separation ranges between 0.227 and 0.403 as follows:
The total ESG performance clustering result-0.321; 2.
The thematic ESG performance grouping solution-0.227; 3.
The four topologies of the various approaches on the ESG performance: Stakeholder View-0.264; Perspective View-0.403; Management Level View-0.329; and Focus View-0.293.
Therefore, the goodness-of-fit of the grouping solutions is asserted to be 'fair' and we may pursue our research as stated in the specialized literature [85, 86, [94] [95] [96] .
The Kohonen mapping of the European corporate ESG behavior emphasizes the following topographies for the six grouping outcomes:
• A three-cluster solution revealing statistically significant dissimilar sustainability performances for the European ESG reporting companies. This result reflects that the firms in our sample pertain to one of the following typologies in terms of the average (mean and median) sustainable behavior: Lower ESG performance, Middle ESG performance or Higher ESG performance. This finding reflects the cohesion of corporate sustainability patterns at European level and the tendency of the investigated companies to influence each other when it comes to the ESG integration. Assuming that ESG reporting is a proxy for sustainability involvement, all the investigated companies are eventually good performers in terms of ESG behaviors when compared with the majority of non-reporting business organizations within the economic sectors; however, the clustering solution is based on the relative ESG performances that each group records against the others.
• A statistically significant upward trend in the medians of the inputs for each model from the lowest to the highest grouping result in terms of disclosed sustainability accomplishments. Specifically, the JT for ordered alternatives test ascertains these findings and the pairwise comparison analysis confirms the results at the level of each pair of clusters.
• A statistically significant upward trend in the medians for the ESG and ESG Combined scores among the three formed clusters, discovered through the JT for ordered alternatives test. The ESG and ESG Combined scores reflect the corporate sustainable performance and, respectively, the controversies discounted ESG performance.
• A statistically significant descending trend in the medians of the ordinal ESG controversies related variable (from no exposure to higher exposure to ESG risks) with respect to the upward evolution of the ESG behavior, excluding the pairwise comparison of the Lower and Middle clusters within the ESG Focus View analysis. These patterns are also confirmed with the JT for the ordered alternatives test. Overall, this result is quite intriguing, suggesting a probably inverse relationship between the ESG performance and the controversies related performance. This finding should be interpreted with due caution from at least two standpoints, where the high ESG performance is both an effect and a cause of the high ESG related controversies. On the one hand, an increased emphasis of certain business organizations on their ESG performance and reporting outcomes may occur as a measure to counteract the higher ESG controversies recently related to them on the market. On the other hand, the same result could be perceived as an augmented societal scrutiny and intransigence with regards to the leading ESG reporting companies, because the stakeholders' claims are higher concerning the entities with proven sustainability potential.
• A statistically significant differentiation among the formed clusters from the viewpoint of the Shareholders ESG category, except for the thematic ESG analysis, reflected by the overall effect of the omnibus non-parametric tests. However, the pairwise comparison analysis displays no statistically meaningful dissimilarities among one pair of clusters: between the Middle and the Higher ESG clusters for the ESG total analysis and three of the ESG Approaches (Stakeholder View, Perspective View and Focus View) and among the Lower and the Middle ESG clusters (for Management Level View). Thus, we conclude that in terms of the achieved shareholders' performance related to ESG, the companies from the analyzed sample are rather similar.
The three ESG clusters revealed by SOM emerge as a handy analysis tool for a profound assessing of the companies even when the ESG pillar/thematic/innovative behavior seems alike. The analysis of the distribution of the companies across economic sectors/countries targets the discovery of ESG patterns within and across clusters. These two variables (industry and country) are widely considered in the ESG/CSR specialized literature and act as control variables. Thus, the main interests are in finding similar groupings of companies across clusters and dissimilar classifications of companies within clusters. Of chief importance, these evaluations initiate while already encompassing the linear and non-linear connections uncovered by SOM between the ESG disclosed performance. These examinations offer valuable insights: firstly, that overall, the results substantiate the grouping solution through a harmonized sustainable behavior in each cluster and a dissimilar one across the three levels of ESG performance; and secondly, investors can assess each company simultaneously in terms of its relative ESG performance and position among sector and/or country peers.
Mapping the Total ESG Performance for the European Companies
For the sustainability research developed around clustering the European companies based on the main three pillars as a reflection of the total ESG performance, the Modeler Kohonen resulted in a topology defined by an input layer formed of 3 neurons and a 3 × 2 output layer composed of 6 neurons of which only three were used (X = 0, Y = 0; X = 1, Y = 0; and X = 2, Y = 0).
As displayed in Figure 1a , the results of the topology of the total ESG performance, obtained by mapping the relationships between the three main sustainability dimensions-Environmental, Social and Corporate Governance-reflect that the majority of the sampled companies (42.6%) pertain to the higher ESG performance group. The 'classic' components of a corporate responsible conduct (environmental and social achievements) differentiate more within the clustering solution when compared with the governance edge, as mirrored by the values of the predictors' importance (see Figure 1b) . However, the output reflects that the European companies are the most dissimilar in terms of their disclosed environmental practices. These findings suggest that, at the European level, the environmental requests that companies have to conform with are more different than the corporate governance demands. Especially in the case of large inter/multi-national companies, the compliance with shareholder and management requests-as part of the governance practices-seems to become more uniform, to give these business entities the opportunity to operate in more national settings. with shareholder and management requests-as part of the governance practices-seems to become more uniform, to give these business entities the opportunity to operate in more national settings. As a reflection of the total ESG performance, the scatterplot of the Kohonen grid map is displayed in Figure 2 , emphasizing the difference in the membership records in terms of the ESG score by the size of the circles and various shades of green (e.g., larger circles and darker green for Higher ESG). Figure 3 exhibits the medians by cluster for the three ESG pillars, the corresponding composite ESG Score, the ESG Combined Scores discounted for relevant controversies, as well as the medians of the entire sample and the values corresponding to the 25th and 75th percentiles of the sample.
The first insight, confirmed through both statistically significant differentiations of the medians of the ESG scores and their increasing trend across all the three groups, is the blueprint of the Lower ESG -Middle ESG -Higher ESG performance between the Kohonen clusters (green shades). The cluster comparison analysis through a boxplot approach (green shades versus orange shades) at the level of the medians reflects the layout of the ESG performances and emphasizes the subsequent aspects with respect to the median of the entire sample and the corresponding values of the 25th and 75th percentiles: As a reflection of the total ESG performance, the scatterplot of the Kohonen grid map is displayed in Figure 2 , emphasizing the difference in the membership records in terms of the ESG score by the size of the circles and various shades of green (e.g., larger circles and darker green for Higher ESG). with shareholder and management requests-as part of the governance practices-seems to become more uniform, to give these business entities the opportunity to operate in more national settings. As a reflection of the total ESG performance, the scatterplot of the Kohonen grid map is displayed in Figure 2 , emphasizing the difference in the membership records in terms of the ESG score by the size of the circles and various shades of green (e.g., larger circles and darker green for Higher ESG). Figure 3 exhibits the medians by cluster for the three ESG pillars, the corresponding composite ESG Score, the ESG Combined Scores discounted for relevant controversies, as well as the medians of the entire sample and the values corresponding to the 25th and 75th percentiles of the sample.
The first insight, confirmed through both statistically significant differentiations of the medians of the ESG scores and their increasing trend across all the three groups, is the blueprint of the Lower ESG -Middle ESG -Higher ESG performance between the Kohonen clusters (green shades). The cluster comparison analysis through a boxplot approach (green shades versus orange shades) at the level of the medians reflects the layout of the ESG performances and emphasizes the subsequent aspects with respect to the median of the entire sample and the corresponding values of the 25th and 75th percentiles: Figure 3 exhibits the medians by cluster for the three ESG pillars, the corresponding composite ESG Score, the ESG Combined Scores discounted for relevant controversies, as well as the medians of the entire sample and the values corresponding to the 25th and 75th percentiles of the sample.
The first insight, confirmed through both statistically significant differentiations of the medians of the ESG scores and their increasing trend across all the three groups, is the blueprint of the Lower ESG -Middle ESG -Higher ESG performance between the Kohonen clusters (green shades). The cluster comparison analysis through a boxplot approach (green shades versus orange shades) at the level of the medians reflects the layout of the ESG performances and emphasizes the subsequent aspects with respect to the median of the entire sample and the corresponding values of the 25th and 75th percentiles:
•
The lower ESG companies achieve environmental, social and governance performances below the 25th percentile of the sample, except for the ESG Combined Scores. All the medians are below the 2nd quartile.
The middle ESG companies perform lower on all three dimensions (below the median) than the entire sample, while the values of the ESG Combined Scores exhibit a different behavior. All the medians of the middle cluster are above the 1st quartile and below the 3rd quartile.
• The higher ESG European businesses exhibit higher values than the 75th percentile of the sample on the environmental and social pillars, but lower on the corporate governance one. The medians of the ESG and ESG Combined Scores are also higher than the 3rd quartile.
 The lower ESG companies achieve environmental, social and governance performances below the 25th percentile of the sample, except for the ESG Combined Scores. All the medians are below the 2nd quartile.  The middle ESG companies perform lower on all three dimensions (below the median) than the entire sample, while the values of the ESG Combined Scores exhibit a different behavior. All the medians of the middle cluster are above the 1st quartile and below the 3rd quartile.  The higher ESG European businesses exhibit higher values than the 75th percentile of the sample on the environmental and social pillars, but lower on the corporate governance one. The medians of the ESG and ESG Combined Scores are also higher than the 3rd quartile. For an exhaustive view, the following aspects regarding the median ESG performances are further inferred, supported by the Wilcoxon Signed Rank Test, Friedman Test and the post hoc analysis:

At the level of the lower ESG group, the sustainable performance is found to be statistically diverse across the three pillars.  At the level of the middle ESG group, the pairwise analysis stressed the statistically significant characteristic of the corporate sustainable engagement between two pairs of the sustainable performances. This result shows a rather homogenous median performance of the sustainability 'traditional' pillars (E and S) for the middle ESG Kohonen cluster.  At the level of the higher ESG group, the sustainable performance is found to be statistically diverse across the three pillars.
Overall, both the median social (SOC_S) and the median environmental (ENV_S) performances are found to be statistically higher than the median governance (GOV_S) performance at the level of each cluster. This finding reiterates the higher propensity of large European companies for focusingboth in practice and in reporting patterns-on the environmental and social issues, considering that the broad society (customers, employees, business partners, local communities and administration etc.) rather appreciates their involvement in these types of direct matters, while the corporate governance issues are of a specific interest only for the investors or shareholders.
Moreover, for each ESG group, the Related-Samples Sign Test with continuity correction confirmed that the median of the paired differences between the ESG.Combined_A (average- For an exhaustive view, the following aspects regarding the median ESG performances are further inferred, supported by the Wilcoxon Signed Rank Test, Friedman Test and the post hoc analysis:
• At the level of the lower ESG group, the sustainable performance is found to be statistically diverse across the three pillars.
• At the level of the middle ESG group, the pairwise analysis stressed the statistically significant characteristic of the corporate sustainable engagement between two pairs of the sustainable performances. This result shows a rather homogenous median performance of the sustainability 'traditional' pillars (E and S) for the middle ESG Kohonen cluster.
• At the level of the higher ESG group, the sustainable performance is found to be statistically diverse across the three pillars.
Overall, both the median social (SOC_S) and the median environmental (ENV_S) performances are found to be statistically higher than the median governance (GOV_S) performance at the level of each cluster. This finding reiterates the higher propensity of large European companies for focusing-both in practice and in reporting patterns-on the environmental and social issues, considering that the broad society (customers, employees, business partners, local communities and administration etc.) rather appreciates their involvement in these types of direct matters, while the corporate governance issues are of a specific interest only for the investors or shareholders.
Moreover, for each ESG group, the Related-Samples Sign Test with continuity correction confirmed that the median of the paired differences between the ESG.Combined_A (average-combined overall ESG performance) and ESG_S (three-pillar based ESG performance) is statistically different from zero. For each cluster, the following conclusions emerged:
• At the level of the lower ESG group, an increase in the average-combined ESG performance (when accounting for the controversies layer) was recorded for 321 companies, while a decrease was recorded for 68 companies. Specifically, a significant median increase in ESG performance of 6.87 was acknowledged when considering the controversies impact across the three-pillar based ESG performance (with a median of 42.96) and the average-combined overall ESG performance (with a median of 48.44).
• At the level of the middle ESG group, an increase in the average-combined ESG performance (when accounting for the controversies layer) was recorded for 99 companies, while a decrease was recorded for 181 companies. Specifically, a significant median decrease in ESG performance of 1.16 was acknowledged when considering the controversies impact across the three-pillar based ESG performance (with a median of 59.28) and the average-combined overall ESG performance (with a median of 58.25).
• At the level of the higher ESG group, an increase in the average-combined ESG performance (when accounting for the controversies layer) was recorded only for 3 companies, while a decrease was recorded for 493 companies. Specifically, a significant median decrease in ESG performance of 12.17 was acknowledged when considering the controversies impact across the three-pillar based ESG performance (with a median of 73.00) and the average-combined overall ESG performance (with a median of 61.71).
Summarizing the above findings, the negative impact of ESG controversies increases as ESG performances grow. As previously stated when investigating the exposure to ESG risks, the higher attention on sustainability performances of the leading companies in the field may be due to high ESG controversies that they need to counteract or to high pressures from the stakeholders that expect a totally sustainable behavior from these companies. Conversely, the sustainability performances of the ESG laggards are not so harshly penalized by the incidence of controversies, indicating a lower interest in ESG behaviors of the uncontroversial companies or a slightly positive attitude from the stakeholders that usually focus their claims on the ESG leaders. The ESG controversies news in the mass-media frequently refer to larger sustainable companies with a consolidated tradition in ESG reporting, and, as a consequence, these are the companies most affected by ESG scandals. Figure 4 shows the merged ESG performance for each of the three clusters based on their social, environmental and governance scores. Overall, companies included in the Higher ESG cluster seem to have more consistent sustainable behaviors, especially for the environmental and social dimensions.
combined Summarizing the above findings, the negative impact of ESG controversies increases as ESG performances grow. As previously stated when investigating the exposure to ESG risks, the higher attention on sustainability performances of the leading companies in the field may be due to high ESG controversies that they need to counteract or to high pressures from the stakeholders that expect a totally sustainable behavior from these companies. Conversely, the sustainability performances of the ESG laggards are not so harshly penalized by the incidence of controversies, indicating a lower interest in ESG behaviors of the uncontroversial companies or a slightly positive attitude from the stakeholders that usually focus their claims on the ESG leaders. The ESG controversies news in the mass-media frequently refer to larger sustainable companies with a consolidated tradition in ESG reporting, and, as a consequence, these are the companies most affected by ESG scandals. Figure 4 shows the merged ESG performance for each of the three clusters based on their social, environmental and governance scores. Overall, companies included in the Higher ESG cluster seem to have more consistent sustainable behaviors, especially for the environmental and social dimensions. To account for the controversies, the ESG performance-ESG risk exposure framework is outlined in Figure 5 . The grouping solution reveals some interesting facts:
• There are three large groups of companies that follow the binomial relations between 'no ESG risk exposure'-'direct correspondence between ESG Combined and ESG performances'.
• A large number of companies with lower exposure to ESG risks are found in the Higher and Lower ESG clusters, while the Middle ESG cluster contains only two companies of this kind.
•
There is a large number of companies in the Higher ESG cluster with high exposure to ESG risks.
All three clusters contain a significant number of companies with high exposure to ESG risks that are subsequently penalized in terms of overall ESG performance. However, more companies from the Higher ESG cluster seem to exhibit lower performance, which confirms that companies with high ESG scores also have more related controversies.
Sustainability
To account for the controversies, the ESG performance-ESG risk exposure framework is outlined in Figure 5 . The grouping solution reveals some interesting facts:

There are three large groups of companies that follow the binomial relations between 'no ESG risk exposure'-'direct correspondence between ESG Combined and ESG performances'.  A large number of companies with lower exposure to ESG risks are found in the Higher and Lower ESG clusters, while the Middle ESG cluster contains only two companies of this kind.
There is a large number of companies in the Higher ESG cluster with high exposure to ESG risks.  All three clusters contain a significant number of companies with high exposure to ESG risks that are subsequently penalized in terms of overall ESG performance. However, more companies from the Higher ESG cluster seem to exhibit lower performance, which confirms that companies with high ESG scores also have more related controversies. For a comprehensive image of the three clusters, we show the medians of the ESG performance by country of headquarters ( Figure 6 ) and by economic sector (Figure 7 ). These two investigations are aimed at consolidating the clustering solution and to confirm the achieved findings.
At country level (Figure 6 ), the analysis shows whether there are differences in the total ESG performance (ESG_S) between countries, within and across clusters that differ in terms of sustainability. By visually inspecting the histograms of the ESG scores of each country/territory of headquarters, we found that the distributions of the ESG scores were dissimilar. Table 6 exhibits a detailed spread of companies at country and cluster level. Three particular cases are highlighted for a series of countries that have companies in each cluster. Spain, France, Netherlands, Portugal, and Sweden have the majority (more than 50%) of their companies included in the Higher ESG cluster. Austria is the only country with the majority of its companies (more than 50%) in the Middle ESG cluster. The Czech Republic, Guernsey, Ireland, Luxembourg, Poland and Russia are the countries/territories with at least 50% of their sustainability investigated companies included in the Lower ESG cluster. However, due caution is needed when analyzing the national prevalence for a specific cluster, because of the high differences in the number of investigated companies from each country. For a comprehensive image of the three clusters, we show the medians of the ESG performance by country of headquarters ( Figure 6 ) and by economic sector (Figure 7 ). These two investigations are aimed at consolidating the clustering solution and to confirm the achieved findings.
At country level (Figure 6 ), the analysis shows whether there are differences in the total ESG performance (ESG_S) between countries, within and across clusters that differ in terms of sustainability. By visually inspecting the histograms of the ESG scores of each country/territory of headquarters, we found that the distributions of the ESG scores were dissimilar. Table 6 exhibits a detailed spread of companies at country and cluster level. Three particular cases are highlighted for a series of countries that have companies in each cluster. Spain, France, Netherlands, Portugal, and Sweden have the majority (more than 50%) of their companies included in the Higher ESG cluster. Austria is the only country with the majority of its companies (more than 50%) in the Middle ESG cluster. The Czech Republic, Guernsey, Ireland, Luxembourg, Poland and Russia are the countries/territories with at least 50% of their sustainability investigated companies included in the Lower ESG cluster. However, due caution is needed when analyzing the national prevalence for a specific cluster, because of the high differences in the number of investigated companies from each country.
between As for the ESG analysis by the economic sector (Table 7 and Figure 7 ), several particularities were highlighted. Table 7 shows the distinct situation of the Energy sector, which is the only one with the majority of its companies (51.35%) included in the Higher ESG cluster. 
Mapping the Thematic ESG Performance for the European Companies
The more granular part of the analysis was conducted for eight out of the ten main ESG categories. In order to obtain at least a 'fair' coefficient of cohesion and separation and to elevate it for a better delineation of the clustering output, we eliminated the two ESG variables related to shareholders and management. This is justified by the fact that the information provided by companies regarding these corporate governance issues may be very similar, especially for large businesses. This similarity resides in the fact that shareholders and management related information is usually offered by companies in their financial reports which are regulated in regard to the type of The distributions of the ESG_S were revealed not to be significantly different between countries within each sustainability cluster, reflecting a rather homogenous ESG reporting behavior across countries at cluster level ( Figure 6 ). This homogeneity of the sustainability patterns confirms the accuracy of the Kohonen clusterization. Moreover, in order for the companies to be truly performant, the findings reiterate the corporate need for developing strong ESG behaviors irrespective of country. Across clusters, some peculiarities were revealed:
• For the countries/territories with a very small/small number of ESG reporting companies and/or an allocation of the companies in only one cluster (Cyprus, Czech Republic, Gibraltar, Hungary, Isle of Man, Jersey, Malta, Portugal, and Ukraine), the KW test could not be run or it revealed no statistically significant difference between ESG scores across clusters for the respective countries.
• For a second group of countries/territories (Belgium, Greece, Guernsey, Ireland, Luxembourg and Norway), a statistically significant difference among the mean ranks was identified only for two clusters (Lower ESG-Higher ESG).
• A third group of countries exhibited different ESG behaviors among a pair of clusters:
Higher ESG-Middle ESG and Higher ESG-Lower ESG (Austria, Denmark, Spain, Finland, France, Netherlands and Sweden); Higher ESG-Lower ESG and Middle ESG-Lower ESG (Poland and Russia).
• There was also a fourth group of countries for which the pairwise comparisons reflected that the mean ranks of ESG_S proved to be statistically dissimilar across all clusters (Switzerland, Germany, United Kingdom and Italy).
The majority of investigated countries/territories (15 out of 28) proved a significant difference between low and high ESG corporate performers. Out of these 15 countries, 12 are members of the European Union and the analysis discriminated between the extreme sustainable performances of the companies headquartered in these developed countries. The pattern of finding significant differences between all three clusters of ESG performances was identified in the case of four countries (three of them are EU members) comprising a large and very large number of companies. This evidence may also indicate their likely contribution in delineating the three ESG clusters.
As for the ESG analysis by the economic sector (Table 7 and Figure 7 ), several particularities were highlighted. Table 7 shows the distinct situation of the Energy sector, which is the only one with the majority of its companies (51.35%) included in the Higher ESG cluster. After analyzing the differentiation of the median ESG_S across clusters at the level of each economic sector both through the KW test and the JT test, the differences in the three ESG pillar-based scores were found to be statistically significant across the three ESG groups for nine economic sectors.
After running the KW test, the median ESG_S performances in each sustainability cluster was not statistically different across the ten economic sectors (Figure 7) , indicating a homogeneous sustainable behavior across economic sectors. Similar with the analysis at country level, the sectoral investigation validates the soundness of the clusterization solution and confirms the distribution of the companies in the three groups based on their ESG interlinkages. As such, the corporate sustainability performance is not dependent on the economic sector, but on the ability of the companies to deal with the ESG issues. However, several idiosyncrasies emerged from the pairwise comparisons for other ESG variables:
•
The median social (SOC_S) performances in the Higher ESG cluster are statistically dissimilar across three economic sectors.
The median environmental (ENV_S) performances in the Higher ESG cluster are statistically different across four economic sectors.
In the Middle ESG cluster, the median ESG.Combined_S and the median ESG.Combined_A are statistically different for some economic sectors. 
Mapping the Thematic ESG Performance for the European Companies
The more granular part of the analysis was conducted for eight out of the ten main ESG categories. In order to obtain at least a 'fair' coefficient of cohesion and separation and to elevate it for a better delineation of the clustering output, we eliminated the two ESG variables related to shareholders and management. This is justified by the fact that the information provided by companies regarding these corporate governance issues may be very similar, especially for large businesses. This similarity resides in the fact that shareholders and management related information is usually offered by companies in their financial reports which are regulated in regard to the type of information provided. Both the ESG and the Management Scores are used in the analysis as they statistically differentiate between the clusters.
The Kohonen SOM reflected an input layer formed of eight neurons and a 1 × 3 output layer composed of three winning neurons (X = 0, Y = 0; X = 0, Y = 1; and X = 0, Y = 2). The result of mapping the main ESG themes shows that the majority of European companies are included in the Higher ESG cluster, while the minority covers the Middle ESG cluster, as presented in Figure 8a . Overall, the employed variables differentiate fairly between ESG paths, all impact factors achieving higher than 0.4 scores. The category of Resource Use differs the most within the three clusters, since the investigated companies pertain to different economic sectors with various production patterns. The Community related activities differ as well, since the sample contains organizations that try to cater in a customized manner to local or national requirements. Interestingly, the Environmental Innovation and the Product Responsibility categories are the most similar among the grouping solutions (see Figure 8b) ; one reason for this finding could be the tendency of all ESG leading companies in implementing the newest technology for sustainable operations in the market. Mirroring the mapping of thematic ESG performance, Figure 9 displays the scatterplot of the Kohonen self-organizing map (SOM). Specifically, the picture highlights the ESG scores and the subsequent distinctive sustainability performance of each cluster, reflecting that larger and darker green circles stand for Higher ESG performance. Mirroring the mapping of thematic ESG performance, Figure 9 displays the scatterplot of the Kohonen self-organizing map (SOM). Specifically, the picture highlights the ESG scores and the subsequent distinctive sustainability performance of each cluster, reflecting that larger and darker green circles stand for Higher ESG performance.
(a) Clusters' sizes by number of companies (b) Predictors' importance for ESG clustering Mirroring the mapping of thematic ESG performance, Figure 9 displays the scatterplot of the Kohonen self-organizing map (SOM). Specifically, the picture highlights the ESG scores and the subsequent distinctive sustainability performance of each cluster, reflecting that larger and darker green circles stand for Higher ESG performance. By plotting the median scores of the statistically significant ESG themes, Figure 10 shows the comparison among the three ESG Kohonen clusters. The group comparison analysis for the medians confirms the layout of the ESG performance. Similar to the total ESG performance analysis, there is graphical evidence of the differentiations of the medians of ESG thematic scores and their increasing trend across all the three groups. Further inspecting Figure 10 , the subsequent aspects with respect to the median of the entire sample and the corresponding values of the 25th and 75th quantiles are shown:

In the lower ESG group, companies achieve median thematic ESG performances below the 25th percentile of the sample, except for the Environmental Innovation, Product Responsibility and Management scores.  The middle ESG companies perform lower than the median of the entire sample on all nine thematic ESG dimensions. All the medians of the Middle ESG cluster are above the 1st quartile.  The higher ESG European businesses have higher values than the 75th percentile of the sample only for Resource Use and Community scores. By plotting the median scores of the statistically significant ESG themes, Figure 10 shows the comparison among the three ESG Kohonen clusters. The group comparison analysis for the medians confirms the layout of the ESG performance. Similar to the total ESG performance analysis, there is graphical evidence of the differentiations of the medians of ESG thematic scores and their increasing trend across all the three groups. Further inspecting Figure 10 , the subsequent aspects with respect to the median of the entire sample and the corresponding values of the 25th and 75th quantiles are shown:
•
In the lower ESG group, companies achieve median thematic ESG performances below the 25th percentile of the sample, except for the Environmental Innovation, Product Responsibility and Management scores.
The middle ESG companies perform lower than the median of the entire sample on all nine thematic ESG dimensions. All the medians of the Middle ESG cluster are above the 1st quartile.
The higher ESG European businesses have higher values than the 75th percentile of the sample only for Resource Use and Community scores.
Moreover, the higher interest in community related issues-like being a good corporate citizen, concerned with business ethics, societal wellbeing and public health-as the companies become increasingly sustainable, indicates that the stakeholders pay more attention to ESG leaders and request them to be more responsible to community issues. On the other hand, the corporate interest for managerial commitment and effectiveness is decreasing when the companies become increasingly sustainable, as management issues could be rather perceived as prerequisites of a responsible corporate behavior. The issues related to human rights are of highest interest for medium and top ESG performers, indicating the corporate emphasis for societal issues that could further influence the strategic development of the business at local level. request them to be more responsible to community issues. On the other hand, the corporate interest for managerial commitment and effectiveness is decreasing when the companies become increasingly sustainable, as management issues could be rather perceived as prerequisites of a responsible corporate behavior. The issues related to human rights are of highest interest for medium and top ESG performers, indicating the corporate emphasis for societal issues that could further influence the strategic development of the business at local level. For a wide-ranging image, the median ESG performances were also analyzed within each ESG cluster. The results are confirmed by the Friedman test, while the post hoc analysis emphasized that the sustainable performance is significantly diverse between several pairs of the ESG themes. Additionally, there is a clear pattern of differentiation in all three clusters (Table 8) , with the same ESG themes (Community, CSR Strategy, Management, Product Responsibility, and Environmental Innovation) exhibiting lower medians (highlighted with light green and bold font) than several other ESG categories (marked with darker green). The explanation for this outcome could reside in a higher propensity of the ESG mature European companies to address distinctive sustainability topics related to their everyday operational activities (e.g., Resource Use, Human Rights, Emissions, Workforce). We also find a relative lack of interest in supporting general sustainability issues that are not directly related to their competitive differentiation (e.g., Community, CSR Strategy, Management). The Higher ESG Cluster distinguishes itself by additionally having two ESG themes (Workforce and Emissions) with statistically significant lower medians than other ESG categories. The results are displayed in Table 8 . Figure 10 . The median thematic ESG performance for European companies by ESG clusters.
For a wide-ranging image, the median ESG performances were also analyzed within each ESG cluster. The results are confirmed by the Friedman test, while the post hoc analysis emphasized that the sustainable performance is significantly diverse between several pairs of the ESG themes. Additionally, there is a clear pattern of differentiation in all three clusters (Table 8) , with the same ESG themes (Community, CSR Strategy, Management, Product Responsibility, and Environmental Innovation) exhibiting lower medians (highlighted with light green and bold font) than several other ESG categories (marked with darker green). The explanation for this outcome could reside in a higher propensity of the ESG mature European companies to address distinctive sustainability topics related to their everyday operational activities (e.g., Resource Use, Human Rights, Emissions, Workforce). We also find a relative lack of interest in supporting general sustainability issues that are not directly related to their competitive differentiation (e.g., Community, CSR Strategy, Management). The Higher ESG Cluster distinguishes itself by additionally having two ESG themes (Workforce and Emissions) with statistically significant lower medians than other ESG categories. The results are displayed in Table 8 .
In the following stage, we mapped the thematic ESG performances for the ten economic sectors, by highlighting four levels of sustainable performance based on the 25th, 50th and 75th percentiles of the sample for each ESG category. As displayed in Table 9 , the research design involved two comparative analyses by ESG theme. The first one is performed across the three clusters, while the second one is within each cluster, across the ten economic sectors. Specifically, within the Kohonen clustering solution, a new level of analysis was considered, by grouping the companies within each cluster by economic sector and stressing the sustainable behavior, for each ESG thematic score, through the following comparisons: between the ten economic sectors within each ESG cluster, and between clusters by looking at the companies of the same economic sector. The ESG thematic analysis across clusters by economic sectors revealed four situations in terms of the statistical differentiation of sustainable performance for 90 cases:
• No differentiation across groups: This is the case of Management_S, which seems to have a homogenous sustainable performance across the three clusters for BMT, CNC, TEC, TEL and UTL. These five market-based economic sectors have in common the focus of their companies on rather providing goods and infrastructure for the 'hard' industries than services for the 'soft' industries. As a result, the involved firms are slightly approaching the managerial issues in a common or standardized way, since they are not perceived as a competitive differentiation on the market. • Differentiation in the ESG thematic scores for one pair of clusters: When solely discriminating between bottom and top sustainability performers, one topic from each ESG component stands out-Environmental Innovation (Environmental performance), Workforce (Social performance) and CSR Strategy (Governance performance). The economic sectors (e.g., BMT, HLC, TEL, UTL) that differentiate in this case have a broad impact on all stakeholders and communities. This finding restates the increased scrutiny of the public when societal welfare issues are addressed by renowned sustainable companies.
• Differentiation in the ESG thematic scores for two pairs of clusters, exhibiting heterogeneity of sustainable behaviors adopted by the European companies: This finding shows that top ESG performers appear to distinguish themselves from their peers in consumer-oriented business sectors with fierce price competition (e.g., CNC, HLC, TEC), where the buyers choose between vendors also based on additional criteria (like remarkable sustainability performance).
• Differentiation in the ESG thematic scores for all three pairs of clusters, highlighting the grouping of companies according to the three levels of sustainability performances: In this situation, three economic sectors (CCS, FIN and IND) lead the ESG differentiation from one cluster to another. This stems from an increased corporate answer to stakeholders' requests within very competitive and diverse economic sectors.
A series of results may be emphasized from this first ESG thematic analysis. By considering the number of cases with at least one pair of Kohonen ESG sets statistically different, a great variation in terms of the ESG thematic scores across the three clusters for each industry is depicted. More specifically, the differentiation pattern of the clusters is allotted along the cases as follows: Lower ESG-Higher ESG-85 cases; Lower ESG-Middle ESG-41 cases; and Middle ESG-Higher ESG-47 cases. Also, more than a quarter of the unique cases show significant differentiation between ESG behaviors across all three clusters.
Apart from Management_S, all other variables differentiate on at least one pair of ESG groups; this could be a consequence of Management_S not being among the initial clustering variables. Emissions_S is the variable that pertains to the highest number of cases (five economic sectors) when differentiating across all three clusters at once, while Environmental.Innovation_S achieves the highest number of cases (five economic sectors) by differentiating only across Lower-Higher ESG. This result supports the environmental propensity of the European companies.
Finally, there are three economic sectors that differentiate across clusters on a large number of variables: CCS, FIN, and IND. From this result, it could be inferred that these sectors mimic the ESG behavior of the entire sample regarding the clustering around the ESG themes. However, these are the three largest sectors of the sample and the result could also be interpreted in terms of influencing the ESG behavior of the sample.
The ESG thematic analysis across economic sectors within clusters emphasized a series of interesting aspects that, overall, reflect a low degree of variability in terms of the ESG behavior across the economic sectors, which also confirms the results of the total ESG analysis.
In the framework of a rather homogeneous case at cluster level, the CSR strategy-reflecting the corporate integration of economic-financial, social and environmental considerations altogether into everyday decision-making processes-acted like a differentiator in each of the three ESG clusters. In general, companies approach the issues related to CSR Strategy in a different way, considering the business impact at the local level and the nature of the economic sectors. The services-oriented sectors (e.g., Financials and Healthcare) put a lower emphasis on CSR Strategy than the manufacturing and infrastructure-oriented sectors (e.g., Basic Materials and Utilities).
Another two ESG discriminants at sectoral level were Product Responsibility and Environmental Innovation. The case of differentiating through Product Responsibility was identified inside the group of intermediate ESG performers, specifically for the companies in the Healthcare domain that, by their nature, were more dedicated to this topic than the ones in the Financials and Industrials sectors. Environmental Innovation differentiated within the cluster of top ESG performers, since the business organizations in the Utilities, Consumer Non-Cyclicals, Consumer Cyclicals, Basic Materials and Industrials are more intensely scrutinized than the companies in the Financials regarding their capabilities of reducing the environmental costs and providing ecological products, technologies and processes on the market.
Mapping Different Approaches of the ESG Performance for the European Companies
The detailed composition of the four ESG Views that we designed are presented in detail in Table 3 . The results of the four innovative analyses of these ESG approaches revealed the following Kohonen mappings: As in the case of the total and thematic ESG analyses, the majority of the companies pertain to the Higher ESG clusters, while the minority belong to the Middle ESG groupings (Table 10 ). Overall, the employed variables differentiate well between the ESG clusters (as depicted in Figure 11 ), all impact factors being higher than approximately 0.2. The following ESG patterns are emphasized for the components that are good differentiators at cluster level: the ESG issues with broad societal/public impact lead the stakeholders' approach, the ESG external-oriented impact discriminates better between the corporate sustainable behaviors from the perspective's point of view, the ESG topics related to strategic decision-making better separate when taking into account the management level and, finally, the ESG process-orientation based on technology and innovation has higher separation effect when focusing on the sustainable corporate priorities.
The detailed composition of the four ESG Views that we designed are presented in detail in Table 3 . The results of the four innovative analyses of these ESG approaches revealed the following Kohonen mappings: As in the case of the total and thematic ESG analyses, the majority of the companies pertain to the Higher ESG clusters, while the minority belong to the Middle ESG groupings (Table 10 ). Overall, the employed variables differentiate well between the ESG clusters (as depicted in Figure 11 ), all impact factors being higher than approximately 0.2. The following ESG patterns are emphasized for the components that are good differentiators at cluster level: the ESG issues with broad societal/public impact lead the stakeholders' approach, the ESG external-oriented impact discriminates better between the corporate sustainable behaviors from the perspective's point of view, the ESG topics related to strategic decision-making better separate when taking into account the management level and, finally, the ESG process-orientation based on technology and innovation has higher separation effect when focusing on the sustainable corporate priorities. The first ESG innovative analysis and the median scores of the statistically significant stakeholder-related ESG performance are reflected in Figure 12 . The radar graph also presents different facets regarding the position of the median performance of the ESG stakeholder approach in relation to the median of the entire sample and the corresponding values of the 25th and 75th quantiles:

In the lower ESG group, companies achieve median stakeholder-related ESG performances below the 25th percentile of the sample, except for the ESG.Ow_S.
The middle ESG companies perform lower than the median of the entire sample. All the medians of the cluster are above the 1st quartile. A comprehensive view on the median stakeholder-related ESG performance, supported by the Friedman test and the post hoc analysis, offers additional insights:
At the level of the lower ESG group, the sustainable achievement is found to be statistically diverse across several pairs of ESG performance. The first ESG innovative analysis and the median scores of the statistically significant stakeholder-related ESG performance are reflected in Figure 12 . The radar graph also presents different facets regarding the position of the median performance of the ESG stakeholder approach in relation to the median of the entire sample and the corresponding values of the 25th and 75th quantiles:
•
The middle ESG companies perform lower than the median of the entire sample. All the medians of the cluster are above the 1st quartile. The first ESG innovative analysis and the median scores of the statistically significant stakeholder-related ESG performance are reflected in Figure 12 . The radar graph also presents different facets regarding the position of the median performance of the ESG stakeholder approach in relation to the median of the entire sample and the corresponding values of the 25th and 75th quantiles:

At the level of the lower ESG group, the sustainable achievement is found to be statistically diverse across several pairs of ESG performance. A comprehensive view on the median stakeholder-related ESG performance, supported by the Friedman test and the post hoc analysis, offers additional insights:
• At the level of the lower ESG group, the sustainable achievement is found to be statistically diverse across several pairs of ESG performance.
• At the level of the middle ESG group, the pairwise analysis emphasized that the differences in medians are statistically significant between almost all pairs of the stakeholder-related ESG variables.
• At the level of the higher ESG group, the results mirror the Middle ESG cluster case.
As the companies become better performers in their sustainability shift from lower to higher groupings of the ESG Stakeholder View, less attention is paid to owners related issues and a higher emphasis is put on community matters with broad societal impact. This transformation of the corporate sustainable behaviors denotes the maturity of the ESG corporate leaders that manage their responsible actions rather guided by societal (enlightened) reasons than by business (short-termed) motivations. Moreover, including in the case of lower ESG group, the focus on owners related issues is lower than for the rest of ESG variables. For the entire sample of investigated companies, the sustainability efforts related to consumers and community are relatively similar. The employees are the stakeholders that benefit the most from the European companies included in the Middle and Higher ESG clusters, as an acknowledgement of their decisive role at the organizational level.
Going further with the second ESG approach, the median scores of the statistically significant perspective-related ESG performance are displayed in Figure 13 . The median performance of the ESG perspective approach in relation to the median of the entire sample and the corresponding values of the 25th and 75th quantiles reflects the following observations:
•
In the lower ESG group, companies achieve median perspective-related ESG performances below the 25th percentile of the sample.
The middle ESG companies perform lower than the median of the entire sample. All the medians of the cluster are above the 1st quartile.
The higher ESG European businesses have higher values than the 75th percentile of the sample.  At the level of the middle ESG group, the pairwise analysis emphasized that the differences in medians are statistically significant between almost all pairs of the stakeholder-related ESG variables.  At the level of the higher ESG group, the results mirror the Middle ESG cluster case.

In the lower ESG group, companies achieve median perspective-related ESG performances below the 25th percentile of the sample. 
The middle ESG companies perform lower than the median of the entire sample. All the medians of the cluster are above the 1st quartile.  The higher ESG European businesses have higher values than the 75th percentile of the sample. The analysis of the perspective-related ESG performance (supported by the Wilcoxon Signed Rank Test and the Related Samples Sign Test) further revealed that the median of the difference across the two sides of the ESG perspective view is statistically different for all three clusters. Specifically, the tests exposed that the median increase in sustainable performance when looking at the ESG.Ex_S in comparison with the ESG.In_S is statistically significant irrespective of the Kohonen cluster.
From the lower to the higher sustainability performance group within the ESG Perspective View, the results underline that the European companies are addressing ESG internal issues and ESG The analysis of the perspective-related ESG performance (supported by the Wilcoxon Signed Rank Test and the Related Samples Sign Test) further revealed that the median of the difference across the two sides of the ESG perspective view is statistically different for all three clusters. Specifically, the tests exposed that the median increase in sustainable performance when looking at the ESG.Ex_S in comparison with the ESG.In_S is statistically significant irrespective of the Kohonen cluster.
From the lower to the higher sustainability performance group within the ESG Perspective View, the results underline that the European companies are addressing ESG internal issues and ESG external issues altogether, as intrinsic balancing components of their sustainable behaviors. However, regardless of the ESG cluster, a higher interest for the outer-oriented sustainability facet was identified when contrasted with the inner-oriented sustainability side.
The third innovative ESG approach reflects the ESG Management Level Score. The median scores of the ESG management level view are presented in Figure 14 , contouring the related Kohonen clusters:
•
In the lower ESG group, the investigated companies achieve median management level related ESG performances below the 25th percentile of the sample.
The middle ESG companies perform lower than the median of the entire sample, except for the ESG.Ta_S. All the medians of the cluster are above the 1st quartile.
The higher ESG European businesses have higher values than the 75th percentile of the sample, except for the ESG.Ta_S. Figure 14 , contouring the related Kohonen clusters:

In the lower ESG group, the investigated companies achieve median management level related ESG performances below the 25th percentile of the sample. 
The middle ESG companies perform lower than the median of the entire sample, except for the ESG.Ta_S. All the medians of the cluster are above the 1st quartile.  The higher ESG European businesses have higher values than the 75th percentile of the sample, except for the ESG.Ta_S. For a comprehensive view of the sustainability related to decision-making levels, the following aspects regarding the median ESG performances are further inferred, supported by Friedman test and the post hoc analysis:
At the level of the lower ESG group, the pairwise analysis emphasized the statistically significant characteristic of the sustainable performance between two pairs of variables.  At the level of the middle ESG group, the pairwise analysis stressed a similar situation with the lower ESG group.  At the level of the higher ESG group, the sustainable performance is found to be statistically diverse across all three management level components.
Although less relevant in the lower and middle clusters of the ESG Management Level View, the ESG strategic issues become more relevant for the top ESG corporate performers. In the lower and middle sustainability groups, the ESG tactical issues and ESG operational issues are similarly addressed by the companies that prefer to concentrate on these medium and short-term sustainability matters, with rather immediate impact at the organizational level. In the higher ESG group, the interest for long-term strategic sustainability issues increases due to integrated competitive reasons (like achieving societal goodwill and license to operate, improved image of responsible corporate citizen), but the businesses are still the most concerned with operational issues. For a comprehensive view of the sustainability related to decision-making levels, the following aspects regarding the median ESG performances are further inferred, supported by Friedman test and the post hoc analysis:
• At the level of the lower ESG group, the pairwise analysis emphasized the statistically significant characteristic of the sustainable performance between two pairs of variables.
• At the level of the middle ESG group, the pairwise analysis stressed a similar situation with the lower ESG group.
•
At the level of the higher ESG group, the sustainable performance is found to be statistically diverse across all three management level components.
Although less relevant in the lower and middle clusters of the ESG Management Level View, the ESG strategic issues become more relevant for the top ESG corporate performers. In the lower and middle sustainability groups, the ESG tactical issues and ESG operational issues are similarly addressed by the companies that prefer to concentrate on these medium and short-term sustainability matters, with rather immediate impact at the organizational level. In the higher ESG group, the interest for long-term strategic sustainability issues increases due to integrated competitive reasons (like achieving societal goodwill and license to operate, improved image of responsible corporate citizen), but the businesses are still the most concerned with operational issues.
Finally, the fourth innovative ESG approach considers the ESG Focus Score. The median scores of the ESG focus approach materialize in Figure 15 , delineating the matching Kohonen solution by relating the median scores of the clusters with the median of the entire sample and the corresponding values of the 25th and 75th quantiles:
• Within the Lower ESG cluster, only the ESG.Co_S, outlining the image frame of the ESG, has the median above the 25th percentile of the sample. For a complete view of this approach, the median differences of ESG performances-supported by Friedman test and the post hoc analysis-show that:

At the level of the lower ESG group, the pairwise analysis underlined the statistically significant characteristic of the sustainable performance between two pairs of variables.  At the level of the middle ESG group, the pairwise analysis emphasized the statistically significant characteristic of the sustainable performance between all formed pairs.  At the level of the higher ESG group, the pairwise analysis also highlighted the statistically significant feature of the ESG performance between all pairs of composite variables.
Regarding the ESG Focus View, irrespective of the corporate sustainability development, the companies prefer to concentrate on ESG process related issues in order to increase their daily operational effectiveness through implementing sustainable technologies and innovation. In the case of the lower ESG group, the ESG human-oriented actions and the ESG communication-oriented measures are addressed in an undifferentiated manner. For the Middle and Higher ESG clusters, the hierarchy between the three pillars is the same, with the motive of image building through ESG involvement situated on the last position. This finding is due to the inclusion of controversies in the ESG.Co_S and stresses the importance of considering the ESG controversies when analyzing the overall corporate sustainable behaviour. Complementary, the results also confirm the strategic role of ESG criteria for corporate development on the long run, with ESG performance valued more than a simple image enhancer. For a complete view of this approach, the median differences of ESG performances-supported by Friedman test and the post hoc analysis-show that:
• At the level of the lower ESG group, the pairwise analysis underlined the statistically significant characteristic of the sustainable performance between two pairs of variables.
• At the level of the middle ESG group, the pairwise analysis emphasized the statistically significant characteristic of the sustainable performance between all formed pairs.
• At the level of the higher ESG group, the pairwise analysis also highlighted the statistically significant feature of the ESG performance between all pairs of composite variables.
Regarding the ESG Focus View, irrespective of the corporate sustainability development, the companies prefer to concentrate on ESG process related issues in order to increase their daily operational effectiveness through implementing sustainable technologies and innovation. In the case of the lower ESG group, the ESG human-oriented actions and the ESG communication-oriented measures are addressed in an undifferentiated manner. For the Middle and Higher ESG clusters, the hierarchy between the three pillars is the same, with the motive of image building through ESG involvement situated on the last position. This finding is due to the inclusion of controversies in the ESG.Co_S and stresses the importance of considering the ESG controversies when analyzing the overall corporate sustainable behaviour. Complementary, the results also confirm the strategic role of ESG criteria for corporate development on the long run, with ESG performance valued more than a simple image enhancer.
Typifying the mapping of the sustainable clusters for our four innovative ESG approaches, Figure 16 presents all the investigated companies on each parallel axis corresponding to each component of the four developed ESG views. The progress of the European companies on the sustainability paths highlights their orientation towards technology, innovation and relationship building, since ESG performances are not strengthened only for image purposes, but for strategic competitiveness on the long run.
Conclusions
Companies integrate ESG criteria into their business operations and decision-making processes in order to comply with sustainable development goals and improve their overall performance and acceptance on the market. The potential of ESG integration and reporting to enhance corporate financial performance is acknowledged both in the scientific literature [16] and by international practice evidences [6, 97] . One group of stakeholders directly influenced by corporate behaviors are the investors. These are becoming particularly concerned with the ESG analysis for assessing risks and finding investing opportunities [6, 97] . Moreover, ESG integration may be used to complement fundamental financial analyses [6] . As pointed out in theory and practice [27, 97] , although some common ESG patterns exist, a general approach is not useful anymore. This is justified by the fact that companies and stakeholders have different needs and sustainability experiences.
Since accurate and specific ESG evaluations are increasingly demanded by managers, investors and public decision-makers, the present study identified a series of corporate sustainability insights at the European level. The final contribution of the article is grounded on considering corporate ESG involvement as a standalone performance, that should be thoroughly investigated according with the particular conditions at business, sectoral and national levels. We employed the Kohonen neural network for grouping companies based on their similarity in ESG behaviors and the most recent ESG data provided by Thomson Reuters EIKON for 1165 companies headquartered in European countries/territories. In order to offer a comprehensive and customized image of corporate ESG involvement in Europe, we developed the analysis at three main levels. 
Since accurate and specific ESG evaluations are increasingly demanded by managers, investors and public decision-makers, the present study identified a series of corporate sustainability insights at the European level. The final contribution of the article is grounded on considering corporate ESG involvement as a standalone performance, that should be thoroughly investigated according with the particular conditions at business, sectoral and national levels. We employed the Kohonen neural network for grouping companies based on their similarity in ESG behaviors and the most recent ESG data provided by Thomson Reuters EIKON for 1165 companies headquartered in European countries/territories. In order to offer a comprehensive and customized image of corporate ESG involvement in Europe, we developed the analysis at three main levels.
Firstly, we investigated the overall corporate sustainability at the general level, including the country and sectoral perspectives. Secondly, we studied the thematic corporate sustainability at the particular level, for various ESG categories. Thirdly, we proposed and explored four innovative facets of corporate sustainability based on ESG composite views. All our analyses revealed a three-clustering solution, with the majority of companies pertaining to the top performers group.
The European ESG homogeneity-heterogeneity encounter is revealed. The close position of the three clusters on all the topological maps confirm that the investigated companies are all good sustainability performers, as they report on ESG criteria. However, the reporting businesses are grouped into three distinct clusters, showing that three different ESG models exist in Europe. The relative low number of achieved clusters further substantiates the strong cohesion between corporate ESG behaviors at the European level. ESG influence transcends the sectoral and national barriers and the companies do not necessarily apply an ESG model specific to their industry or country. The companies are influenced instead by their competitors or best practice examples, trying to 'copy' or 'reproduce' the most suitable ESG strategy for their business model. This finding has particular importance for investors and asset managers, that need to consider the precise sustainability performance of the targeted company, and not the ESG patterns at industry or country level. The result is consistent with the recommendation of [6] stating that ESG integration should match the individual case of each and every business organization.
Another finding exposes the link between ESG performance and ESG controversies. In general, companies with good ESG performance also have more sustainability related controversies. This conclusion confirms the outcome of Garvey et al. (2017) [40] . The explanation for this finding is two-folded, with ESG performance and controversies both seen as a cause and effect. On the one hand, companies may consolidate their sustainability involvement in order to improve their image on the market when ESG scandals arise. On the other hand, companies with good ESG performance also have greater exposure and stakeholders tend to 'judge' them more harshly. Investors may benefit from this finding by understanding that the analysis of general ESG indicators is not enough. More thorough thematic analyses are needed-as also indicated by Jitmaneeroj (2016) [27] -and the investors and wider community will finally make the difference between greenwashing and real long-term involvement [97] .
Going further, the results of our research outline the ESG maturity of European companies. They support the sustainability objectives in the following descending order: environmental, social and corporate governance goals. This finding suggests that the European businesses take into account the investors' and stakeholders' ESG integration requirements in order to increase corporate competitiveness. According to Orsagh et al. (2019) [6] , corporate governance is the ESG pillar that most investors are currently integrating into their investment process, but, in the coming years, they expect that environmental concerns will get higher attention. We show that European companies are well prepared to answer to this shift in sustainability orientation, due to the fact that they already attach a higher importance to environmental and social matters, while governance issues take a secondary plane. The focus on environmental issues at European level is also confirmed in practice by asset managers of global investment funds [97] . The implication for the investors resides in the unfolded opportunity, with the European companies already reacting to the future needs of the financial markets.
The results of our research also show that companies should be truly ESG performant, irrespective of the economic sector or country. Moreover, companies have understood that they should integrate ESG criteria into their business decisions regardless the reason. The investigation conducted for the ten market-based economic sectors revealed a rather homogenous sustainable behavior at cluster level, with only a limited number of differences between production-oriented and services-oriented sectors. Stakeholders, in general, and investors, in particular, should analyse the ESG involvement based on the individual performances of the targeted company and not only on the peculiarities of the sector or country.
The need for thematic ESG analyses is both confirmed in theoretical [27] and practical terms [97] . Our thematic ESG analysis restated the ESG maturity of the European companies that are ready to cope with the changing requirements and provide customized answer to the investors' needs. The high ESG corporate performers are increasingly supporting community issues and decreasingly considering management issues. This finding is in line with the results of Orsagh et al. (2019) [6] that found that the current governance propensity is going to be replaced in the near future with the environmental and social inclination of the investors. The companies in Europe specialize in addressing distinct ESG topics directly related to their everyday operational activities and have a relative lack of interest in supporting general ESG issues that do not generate immediate competitive advantages.
The results reveal the ESG diversification-specialization pattern and confirm the findings in previous literature [21, 27] . The need for a focused and customized ESG approach is reaffirmed in order for the companies to be fully efficient and competitive. Due to limited corporate resources, not all ESG issues can be equally supported, so investors must identify the topics of interest from their perspective and correlate these with areas of individual corporate involvement.
The results of our ESG innovative analysis highlighted various particularities. The maturity and specialization of the ESG involvement of the European companies is confirmed from different perspectives. Out of all stakeholders considered, the highest corporate sustainable contribution is dedicated to the employees, supporting the strong social policies in Europe. The external and internal directed ESG measures delineate together a balanced integrated approach, while the emphasis on the outside issues indicates that companies are rather dedicated to the broad community wellbeing. In order to increase organizational efficiency and competitiveness, businesses prefer to concentrate on ESG operational issues (Resource Use, Emissions, Human Rights and Product Responsibility). Finally, companies in Europe choose to focus on sustainable technology, innovation and relationship building through ESG integration and they do not use ESG endeavors only for reinforcing their image on the market. In this respect, ESG performance is approached in a strategic way, by implementing measures aimed both to increase the overall corporate competitiveness and to support societal well-being from an enlightened perspective. All these issues together are of real help for the investors that try to identify long term good performing and 'healthy' companies.
Forward-looking, the advanced SOM-based ESG-examination solution proves its genuine capacity to be further applied in the ESG analyses of the investors that include sustainability criteria into the investment processes. If replicated, it can reveal the transition of each company between the three ESG performance clusters. The relevance of our results for an ESG analysis is that the transition among clusters would be based both on the ESG scores and on the linear and nonlinear relations between them. Further, the investors can establish the desired analysis level: (1) condensed (the E, S and G scores) or granular (the thematic scores); and (2) at sector and/or country level. Also, this neural network solution could be of real interest for ESG disclosing companies that can have a model-based evaluation of their relative ESG performance considering their peers.
Summarizing the above findings, the results show that each company should apply a particular ESG approach in a common European context, by considering its specific organizational objectives and field of activity. There are no general recipes to be applied and not all issues could be equally supported, but the corporate ESG involvement needs attention and analysis on a continuous basis.
In terms of limitations, we mention a potential bias coming from different numbers of business entities across countries or sectors that could influence the grouping result. Still, the discrimination among sectors/countries was developed to have further insights on ESG and to partially overcome this limitation. Additionally, we omitted company-related control variables (e.g., firm size), as our declared intention is to enrich the ESG-focused-only academic thread and to develop the clustering solution exclusively on ESG criteria, irrespective of other variables. Moreover, the analysis did not approach the ESG performance-economic/financial performance link because this relation was beyond the purpose of our research. Likewise, in terms of limitations, though the Kohonen solution provides a straightforward visualization of the ESG behavior, the result represents a snapshot of the situation. Consequently, this analysis should be periodically applied to account for updated awareness on the newer ESG performance topological maps.
The study should be further expanded to include a more granulated and individualized picture of the ESG performances, to contain a larger number of companies searching for consistency or differentiation when compared with the achieved results and to compare with the case of business organizations from other regions in the world.
